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Enzymatic Detergent Compositions 

2his invention relates to enaymatic detergent 
compositions, and in particular to coapositions containing 
mutant subtilisin proteases. *>rior-filed International 
Patent Application WO 89/06279 (not however 
prior-published) discloses certain mutant subtilisin-type 
proteases, and their use in washing compositions, she 
present invention relates in particular to novel detergent 
compositions incorporating mutant proteases as described 
iu Application W> 89/06279. 

In particular embodiments the invention further relates to 
the use of the modified proteases in conjunction with 
lipases. 
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Prior Art: 

Subtilisin proteases and detergent compositions containing 
them, especially laundry detergents, are well Known and 
§ have been widely used.. Lipases are also known and used as 
iiigredients of detergent and cleaning compositions. 

& number of patent specifications and other documents 
describe various uatant hydrolytic enzymes including 

xo subtilisjLn proteases, sose of which are expressed to be 

suitable for detergent or cleaning applications: Examples 
include S3? 0 130 756 {Oenentech) , KP 0 214 435 (HenXel) , 
WO 87/04461 (Amgen), WO 97/05050 (Genese) , SP 87303761 
(Genentech), m 0 260 105 (Genencor) , W> 88/08028 (Genez) , 

X5 WO 88/06624 (Gist-Brocades) , WO 88/07578 (Genentech) and 
wo 88/08033 {*ng«n) . Shoaas et al (in Hature, 318 (1985) 
375-6} have described a mutation in subtilisin protease 
bph* that changes the pK dependence" of the enzyme, 

20 Prior-filed International Patent implication WO 89/06279 
(not however prior-published) discloses the mutant 
subtilisin-type proteases which are applied in the present 
application, and describes tests of them under certain 
•washing conditions, 

25 

The present invention; 

According to the present invention there is provided an 
ensymatic detergent composition, comprising a imitated 
30 subtil isin protease, characterised in that said protease 
contains, relative to the corresponding parent protease, 
an amino-acid residue at one or more of the following 
positions which has been changed by substitution, 
insertion or deletions 
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6,9,11,12,19, 25,36,37,38,53,54,55,56,57,58,59, 67 , ?l,S9, 

111, 115,120, 121, 122,124, 128, 131, 140, 153, 154 , 156,158,159, 

1€0,161,1«2,163, 164,163,166,168, 170,172,175,180,182, 186, 

187,191,194,195,199,218,219,226,234,235,236,237,238,241, 
2 SO , 261 , 262 , 265, 268 , 275 , 

and in that the remainder of the detergent composition is 
elther: 

(a) formulated as a detergent powder containing phosphate 
builder, anionic surfactant, nonionic surfactant, acrylic 
ox equivalent polymer, perborate bleach precursor, amino- 
containing bleach activator, silicate or other 
stxructorant, alkali to adjust to desired pH in use, and 
neutral inorganic salt; or 

ibj formulated as a detergent powder containing zeolite 
builder, anionic surfactant, nonionic surfactant, acrylic 
or equivalent polymer, perborate bleach precursor, amino- 
eontaining bleach activator, silicate or other 
structural, alkali to adjust to desired pH in use, and 
neutral inorganic salt; or 

{a} formulated as an aqueous detergent liquid comprising 
anionic surfactant, nonionic surfactant, humectant, 
organic acid, caustic alkali, with a pa adjusted to a 
value between 9 and loj or 

(d} formulated as a nonaqueous detergent liquid comprising 
a liquid nonionic surfactant consisting essentially of 
linear alkoxylated primary alcohol, triacetin, sodium 
triphosphate, caustic alkali, perborate aoaohydrate bleach 
precursor, and tertiary amine bleach activator, with a pH 
adjusted to a value between about 9 and 10; or 
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(e) formulated as a detergent powder in the form of a 
granulate having a bulk density of at least. 600 g/X, 
containing anionic surfactant and a mixture of nonionic 
surfactants with respective alkoxylation degrees about 7 
5 and about 3, low or snfestaafeially zero neutral inorganic 
salt, phosphate builder, perborate bleach precursor, 
tertiary amine bleach activator, sadism silicate, and 
minors and moisture? or 

10 (f) formulated as a detergent powder in the form of a 
granulate having a bulk, density of at least 600 g/1, 
containing anionic surfactant and a mixture of nonionic 
surfactants with respective alkoxyiation degrees about 7 
and about 3, low or substantially zero neutral inorganic 

15 salt, JEeolite builder, perborate bleach precursor, 

tertiary amine bleach activator, sodium silicate, and 
minors and moisture; or 

(g) formulated as a detergent powder containing anionic 
20 surfactant, nonionic surfactant, acrylic polymer, fatty 
acid soap, sodium carbonate, sodium sulphate, clay 
particles, perborate bleach precursor, tertiary amine 
bleach activator, sodium silicate, and minors and 
moisture? or 

25 

(h} formulated as a detergent (soap) bar containing soap 
based on pan-saponified mixture of tallow and coconut oil, 
neutralised with orthopnosphoric acid, mixed with 
protease, also mixed with sodium formate, borax, propylene 

30 

glycol and sodium sulphate, and then plodded on a soap 
production line* 

Detergent compositions according to the present invention 
3S can give advantages including improved performance and/ or 
enzyme stability as compared with known compositions. 
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References herein to numbered aminoacid sequence positions 
which are the subject of mutations in subtilisin proteases ' 
to be need in ac<^rda»ee with this invention, are 
references to aainoacid residues and their number as they 
occur in the following sequence, which is that of 
subtilisin BPS*. 2he invention also includes modified 
variants of other subtilisin proteases, and in order to 
apply the numbered mutation sites referred to herein to 
such another protease , the numerical part of the reference 
is to be understood as a reference to the corresponding 
position of such other homologous subtilisin protease in 
the sense of its maximum homology with subtilisin BPN' . 
Such a corresponding position may differ in number along 
the chain of the other protease by reason of apparent 
deletion(s) or ittsertion{s) in the gene of such other 
protease by comparison with that of the gene of BPN" or 
other reference sequence- A deletion or absent aminoacid 
is indicated by and an insertion relative to BEW« by 
a lower case alphabetical suffix on the .position number. 

subtilisin BP^» has the following sequence (ref Wells et al 
(3.983) srucleic Acids IRes. 11, 7911-7925) ; 

Ho: i 10 . 

*-*-*-*-*-* -*~A-Q~S-*-?HP~Y~G-V~S*^I-K-* -*-*~*~*~&-P-A- 
Uo: 20 30 40 

»Oi SO SO 

* -K-V-A^-G-A-S-K-V-P-S-E-THff-P-F- * - * -<J-I>-M-K~3-H-G~T-H~V'" 
Hos 70 SO 90 

&-HSWfr~V~A~A-I^*-»HK-S-Ir^-^^^ 
Ko: 100 no 120 

^•^A~D^^S-G-Q~Y-S~W-I-I^N-s>-I~B-W-*--A-I~A-*-'H-H~8l-D-*~ 
130 140 
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NO? 150 160 170 

No: ISO 190 200 

5 S-V~I-A-V-G~A-V^^S-S^--<J-R~&-S-F~S-S-¥~G--P-E-I/-I>-V-M-A- 
No: 210 220 

No: 230 240 250 

10 NO: 260 270 27S 

Swfctilisin 303 has the following sequence; 

(r&f Patent Application 88/00002=3?© 89/06279) 

is 

No: 1 10 

No: 20 30 40 

20 No: 50 60 

No: 70 80 90 

No: 100 110 . 120 

25 

^G~A~S~G-S-G-S-V-S-S-I-A^H5«L-B-W-*-A-G-N~*--H-.&-H-H--*- 
HOS 130 140 

Nos 150 160 170 

3 ^ I^~V-L~¥-V-A-A~S~G~N~£-^ 

Nos 180 ' 190 200 

N-A-}S-&~V-^A^HD-0HffH*-^^ 
No: , 210 220 

No: 230 240 250 
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• y „ 

V-AH>-A-A-A-I,-V-K~Q^K'~»-P-S~W-S-S-V-Q-1-R-N~H-L--K^N-T~A- 
Moz a«0 270 275 


In the above sequences the individual letter codes 
indicate aaino-aeid residues in accordance with the 
following abbreviations; 



Ala 


Alanine 

v « 

¥al 


Valine 

L - 

Leu 

m 

Leucines 

I « 

lie 

m 

Isoleucina 

P 

Pro 

* 

Proline 

p *« 

Phe 


Phenylalanine 

W <* 

Trp 


Tryptophan 

H « 

set 


Methionine 

G « 

Sly 


Glycine 

S - 

Ser 


Serine 

3* « 

Ihr 


Threonine 

C - 

cys 


cysteine 

Y « 

Tyr 


Tyrosine 

N « 

Asn 


Asparagine 

•Q « 

<sin 


Glutaadne 

D * 

ASp 


Aspartic acid 

S « 

Glu 


Glutamic acid 

K - 

Lys 


Lysine 

K « 

Arg 


Arginine 

E « 

His 


Histidine 


It has also been surprisingly found that cxsapatibility of 
protease with lipase is influenced by the pi of the 
protease ana by the positions at which the charges aire 
located relative to the active site of the protease: the 
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Introduction of negative charge or removal of positive 
charge to give a decrease in the isoelectric point pi, can 
improve CKHapatibility of protease with lipase, ana malting 
the mutations of this kind closer to the active site can 
s give stronger improvement of compatibility of protease 
with lipase. 

me isoelectric point, pi, is the pR value where the 
enzyme molecule (with optionally attached metal or other 
o ions) is neutral, i, e. the sum of electrostatic charges 
is zero. 

The isoelectric point is conveniently calculated 
(approximately) by using pK values for the various charged 
5 residues in the enayjae in question and then toy iteration 
find the pH value where the net charge of the enzyme is 
<sero» 

•She pi can also he determined experimentally by 
0 isoelectric focussing or by titrating a solution 

containing the enzyme. The various pK values for the 
charged residues may also be determined by titration. 

(Mutant proteases with modified pi are described in 

copending application (claiming priority 

from UK S914604.7 of 26/6/89} , which describes and claims 
detergent coa^jositions containing them, and the 
corresponding mutant proteases themselves are described 

^ and claimed in copending application 

(claiming priority from DK 3169/33 of 26/6/89) . ) 

In certain embodiments of the detergent compositions the 
mutated subtilisin protease contains, relative to the 
, corresponding parent protease, an amino-acid residue at 
within about 20& of the active site which has been changed 
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by substitution, deletion, or adjacent insertion, e.g. at 
one or Bore of pcsltions 6, 36~38, 53-59,, 89, 128, 131, 
XS6, 159-160, 163-164, 166, 170, 192, 186, 195, and/or 

Detailed information about the structure and amineacid 
numbering sequence of the subtilisin proteases , are given 
in prior-riled International Patent Application WO 

83/06279, and in copending application 

(claiming priority from xm Patent Application 8914604.7 of 
26/6/89} , tooth incorporated herein lay reference. 

Techniques for the production of the mutant proteases are 
described in wo 89/06279 (hereby incorporated herein by 
reference) , and further applicable such methods are also 
given in the above-cited copending application (also 
incorporated herein by reference) . 

in particular detergent compositions within the scope of 
the invention, the protease can represent a mutation of a 
parent enzyme selected from subtilisin BFH* , subtilisin 
amylo-saeeharolyticus, subtilisin 168, subtilisin 
mesinticopeptidase, subtilisin Carlsberg, subtilisin m, 
subtilisin 3©9, subtilisin 147, subtilisin therraitase, and 
proteinase K, or aqua iy sin. 

in particular examples, the protease can represent a 
mutation of a parent enzyme altered to include any of the 
following aaino-aoid residues indicated toy their 
abbreviations and located at the indicated sequence 
position; any of the mutations 6-tyr, 67-glu, 6?~asp, 
68-cys, SS-wet, 71 -gin, 168-ala, l?8~tyr, 175-ile, 
219-aet, 275-glu, 19-gly+219-cys, I53~ala+218-ser. 


35 
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la farther examples, the protease mutation can consist of 
an insertion of one or mere aminoacM residues at any of 
positions 36 r 56 / 3lSSt,i64-X6e. 

s Specific mutant examples preferred for use In connection 
with this invention are as follows and referred to toy the 
following labels: 

SI « 

10 S3 » R170Y; 

S4 « <3195E-HR170Y; 

S12 «* G195E*IU70Y+K251E ? 

S19 « G195E-^170X+H120D+K235I#? 

S2G « GX9 5E4K17 GY+B120D+K235L+K2 51E f 
15 C2 « C120K; 

C3 » 014 OK; 

C4 «■ B120K+D14K? 

C6 «" D120K+K27B; 

CS * D172K; 
20 CIO « D14K4-O120K+D140K+0172K- 

The S series mutants are preferably based on subtilisin 
3 OS as the parent subtilisin. The C mutants are 
preferably based on subtilisin BPt?« /subtilisin carlsbarg. 

25 

Xa particular embodiments the invention presents enzymatic 
detergents comprising the proteases defined herein ana 
with the features; 

30 An enzymatic detergent composition formulated to give a 
wash liguor pH of 9 or less when used at a rate 
corresponding to 0.4-0.8 g/1 surfactant. 

35 
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Mi enzymatic detergent exposition formulated to give a 
wash liquor pH of 8.5 or store when used at a rate 
corresponding to 0.4-0,8 g/3L surfactant. 

5 An enayntatic detergent composition formulated to give a 
wash liguor ionic strength of 0-03 or less, e.g. 0.02 or 
less, e.g. o,oi or less, whan tised at a rate corresponding 
to 0.4-0.6 g/1 surfactant. 

10 &n enzymatic detergent composition formulated to give a 
wash liquor ionic strength of 0.01 or *>ore, e.g. 0.02 or 
sore, when used at a rate corresponding to 0.4-0.8 g/1 
surfactant. 

AS The invention is illustrated by way of the following non- 
limitative Examples; 

Example Xi 

20 A detergent powder according to an embodiment of the 

invention containing phosphate builder is formulated to 
contain: total active detergent about 16%, anionic 
detergent about 9%, nonionic detergent about 6%, 
•phosphate-containing builder about 20%, acrylic or 

25 equivalent polymer about 3.5%, perborate bleach precursor 
about 6-18%, aaino-containing bleach activator about 2%, 
silicate or other structurant about 3.5%, enzyme about 8 
glycine units/mg, with alkali to adjust to desired pH in 

^ use, and neutral inorganic salt, and enzymes (about 0.5% 
each enzyme) . 

The anionic detergent is a mixture of sodium 
dodecylbenaene sulphonate 6% and primary alfcyl sulphate 
JS 3%. The nonionic detergent is an ethoxylate of an appro*. 
C13-C15 primary alcohol with 7 ethoxylate residues per 
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mole. she phosphate builder is sodium tripolyphosphate. 
the polymer is polyaorylic acid. she perborate bleach 
precursor is sodium tetraborate tetrahydrate or 
j^obydxate. The activator is t^traacetyletbyleaediamiite* 
s iSie structurant is sodium silicate. $he neutral inorganic 
salt is sodium sulphate. The enzyme is a protease 
according to Example SI. in alternative versions of this 
Example, the enzyme is selected from S3, S4, C2, C3, or 
C4. 


Example 2 s 

A detergent powder according to an embodiment of the 
invention containing zeolite builder is formulated to 
contain; total active detergent about anionic 
detergent about 9%, nonionic detergent about 6%, 
Keolite-comtaining builder about 20%» acrylic or 
equivalent polymer about 3.5%, perborate bleach precursor 
about 6-18%, amino-containing bleach activator about 2%, 
silicate ox other structurant about 3.5%, enzyme about 8 
glycine units/mg, with alkali to adjust to desired pH in 
use, and neutral inorganic salt, and enzymes (about 0.5% 
each enzyme) » 

The anionic detergent is a mixture of sodium 
dodeoyjJbeuzene sulphonate 6% and primary alkyl sulphate 
3%. l&e neuronic detergent is an ethoxylate of an approx. 
C13-C15 primary alcohol with 7 ethoxylate residues per 
mole, $he zeolite builder is type A zeolite, she polymer 
is polyacxylic acid. She perborate bleach precursor is 
sodium tetraborate tetraborate or monohydrate. The 
activator is tetraacetyl-ethylenediamine. The structurant 
is sodium silicate. The neutral inorganic salt is sodium 
sulphate. The ensjyme is a protease according to Example 
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Si - 3Cm alternative versions of this Example, the enzyme is 
selected from S3, S4 f C2, C3, or C4. 


s Example 3: 

An agueous detergent liquid according to an ambodiraent of 
the invention is formulated to contain: 
Dodecylbenzene-sulphonic acid 16%, C12-C15 linear alcohol 

10 condensed with 7 mol/mol ethylene oxide 7%, 

nonoethanolaaine 2%, citric acid 6.5%, sodium 
xylenesulphonate 6%, sodium hydroxide about 4.1%, protease 
0.5%, minors and water to 100%. The pB is adjusted to a 
value between 9 and 10. The enzyme is a protease according 

1S to Example la alternative versions of this Example, 

the enzyme is selected from S19, S12, Si, S3 or S4. 


Example 4 s 

A nonaqueous detergent liquid according to an embodiment 
of the invention is formulated using 38.5% C13-C15 linear 
primary alcohol alkoxyiated with 4.9 mol/mol ethylene 
"oxide and 2.7 mol/mol propylene oxide, 5* triacetin, 30% 
sodium triphosphate, 4% soda ash, 15.5% sodium .perborate 
monhydrate containing a minor proportion of oxoborate, 4% 
T&JJD, 0.25% EDTA of which o.i% as phosphonic acid, Aerosil 
0.6%, SCSC i%, and 0.6% protease. The pH is adjusted to a 
value between 9 and 10, e.g. about 9.8. The enzyme is a 
protease according to Example si, S3 or S4. 


Example 5: 


35 


A detergent powder according to an embodiment of the 
invention is formulated in the form of a granulate having 
a balk density of at least 600 g/1, containing about 20% 
by weight surfactant of wliich about 10% is sodium 
dodecylbenzene sulphonate, and the remainder is a mixture 
of Synperoioio A7 and Synperonic A3 {about 5.5% to 4,5%) , 
and aero neutral inorganic salt (e.g. sodium sulphate) r 
plus phosphate builder about 33%, sodium perborate 
tetrahydrate about 16%, T&3E& activator abotit 4,5%, sodium 
silicate about 6%, and minors including sodium carbonate 
abotit 2%, and moisture content about 10%. Enzymes (about 
0.5% each enzyme) are included. The protease enzyme is a 
protease according to Example si. in alternative versions 
of this Example, the enzyme is selected from S3, S4, C2, C3, 
or C4« 


Example 6: 

A detergent powder according to an embodiment of the 
invention is formulated in the form of a granulate having 
a bulk density of at least 800 g/1, containing about 20% 
by weight surfactant of which about 9% is sodium 
" dodecylbenzene sulphonate, and the remainder is a mixture 
of Synperonie A? and synperonie A3 (respectively about 5% 
& 6%) , and zero neutral inorganic salt (e.g. sodium 
sulphate) , plus zeolite builder about 30%, sodium 
perborate tetrahydrate about 14%, activator about 3.6%, 

and minors including sodium carbonate about 9%, Deguest 204? 
C©0 about 0.7%, and moisture content about 10%. Enzymes 
(about 0*5% each enzyme) are included. The protease enzyme is 
a protease according to Example SI. In alternative versions 
of this Example, the enzyme is selected from S3, S4, C2, C3, 
or C4. 
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Example 7: 

A detergent powder according to an embodiment of the 
invention is formulated to contain; 
s I>ode<^Ii>emenesalphaaic acid 6%, d2-€I5 linear alcohol 
condensed with 7 aol/mol ethylene oxide 5%, fatty acid 
soap 3%, Sokolan CPS polymer (TH) 3%, zeolite & 22%, 
soditnB carbonate 10%, sodium sulphate 17%, clay particles 
8%, sodiuis perborate tetrahydrate 13%, tetraacetyl- 
10 ethylenediamine 2%, protease 0.5%, minors and water to 

100%, The pH is adjusted to a value between 9 and 10 - The 
enzyme is a protease according to Example S20. In 
alternative versions of this Example, the enzyme is 
selected from sis, si2, 54, si, or S3. 

15 

Example 8: 

A detergent (soap) bar according to an embodiment of the 
invention is formulated as follows: soap based on pan- 

20 saponified 82% tallow, is% coconut oil, neutralised with 
0.15% orthopfaosphoric acid, mixed with protease (about 8 
0tf/mg of the bar composition) and mixed with sodium 
formate 2%, borax 2%, propylene glycol 2% and sodium 

25 sulphate 1%, - is then plodded on a soap production line. 

The protease ensyme is a protease according to Example 81. 
m alternative versions of this Example, the enryme is 
selected from S3, S4, C2, C3, or C4. 


In further embodiments of the invention, structured liquid 
detergents can for example contain, in addition to a 
protease as described herein, 2-15% nonionie surfactant, 
5-40% total surfactant, comprising nonionie and optionally 
anionic surfactant, 5-35% phosphate-containing or 
3Eion-t^osphate-co«taining builder, 0.2-0.8% polymeric 
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thickener, 'e.g. cross -linked acrylic polystar with m.w. 
over 10*6, at least io% sodium silicate, e.g. as neutral 
waterglass, aUostli (e.g. petassiua-contaJjndng alkali) to 
adjust to desired pS, preferably in the range 9-10 or 
s upwards, e.g. above pH 11, with a ratio sodium cations 
silicate anion (as free silica) (by weight) less than 
0.7:1, and viscosity of O.3-30 Pa.s (at 20 deg. C and 20 
reciprocal sees) . 

10 ycr example such detergents can contain about 5% nonlonio 
surfactant C13-15 alcohol alkoxylated with about 5 10 
groups per stole and with about 2,7 PO groups per sole, 
15-23% neutral waterglass with 3.5 weight ratio between 
silica and sodiast oxide, 13-13% JOOH, 8-23% STPP, 0-11% 

iS sodium carbonate, 0.5% Carbopol $41 (TM) . Protease way be 
incorporated at for exaiaple 0.5% of example Si. 

The invention is susceptible of modifications and 
variations of the present disclosure which extends to all 
20 coafoinations and subcombinations of the features Mentioned 
and described herein, in the following claias and in the 
specifications referred* to herein and incorporated by 
reference. 


35 
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Is An enzymatic detergent composition, comprising a 
stated subtiliein protease, characterised in that said 
s protease contains, relative to the corresponding parent 
protease, an aaino-acid residue at one or more of the 
following positions which has been changed by 
substitution, insertion or deletion: 

XO «, 9,11,12,19,25,36, 37, 38, 53, 54, 55, 56, 57,58, 59, 67, 71,89, 
1X1, 115, 120 , 121* 122 , 124 ,128,131, 140 , 153,154, 156 r 158, 159 , 
160, 161, 162 , 163 , 164, 165, 166, 16S , 170 , 172 , 175, 180,182,186, 
187,191,194,195,199,218,219,226,234,235,236,237,238,241, 
260,261,262,265,268,275, 

15 

and in that the remainder of the detergent composition is 
either; 

(a) a detergent powder containing phosphate builder, 
20 anionic surfactant, nonionic surfactant, acrylic or 
equivalent polymer, perborate bleach precursor, 
amino-containing bleach activator, silicate or other 
structurant, alkali to adjust to desired pH in use, and 
■neutral inorganic salt; or 

25 

Cb> a detergent powder containing zeolite builder, anionic 
surfactant, nonionic surfactant, acrylic or equivalent 
polymer, perborate bleach precursor, amino-containing 
Jo bleach activator, silicate or other structurant, alkali to 
adjust to desired pH in Use, and neutral inorganic salt; 
or 

(c> an aqueous detergent liquid comprising anionic 
, 5 surfactant, nonionic surfactant, huraectant, organic acid. 
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caustic alkali, with a pH adjusted to a value between 9 
and 10; or 

(d) a nonaqueous detergent liquid comprising a liquid 
s nonionie surfactant consisting essentially of linear 

alkoxylated primary alcohol, triacetim, sodium 
triphosphate, caustic al&ali, perborate monohyarate bleach 
precursor r and tertiary amine bleach activator, with a pH 
adjusted to a value between about 0 and 10; or 

10 

(e) a detergent powder in the form of a granulate having a 
bulk density of at least 600 g/1, containing anionic 
surfactant and a mixture of nonionie surfactants with 
respective alkoxylation degrees about 7 and about 3, low 

15 or substantially zero neutral inorganic salt, phosphate 

builder, perborate bleach precursor, tertiary amine bleach 
activator, sodium silicate, and minors and moisture; or 

(£) a detergent powder in the form of a granulate having a 
20 bulk, density of at least 600 g/i r containing anionic 
surfactant and a mixture of nonionie surfactants with 
respective al&oxylation degrees about 7 and about 3, low 
or substantially zero neutral inorganic salt, zeolite 
'builder, perborate bleach precursor, tertiary amine bleach 
23 activator, sodium silicate, and minors and moisture; or 

(g) a detergent powder containing anionic surfactant, 
nonionie surfactant, acrylic polymer, fatty acid soap, 
sodium carbonate, sodium sulphate, clay particles, 
perborate bleach precursor, tertiary amine bleach 
activator, sodium silicate, and minors and moisture; or 

(h) a detergent {soap} bar containing soap based on pan- 
35 saponified mixture of tallow and coconut oil, neutralised 

with orthophosphoric acid, mixed with protease, also mixed 
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with sodium format®, borax, propylene glycol and sodium 
sulphate, and then plodded on a soap production line. 


s 2i A detergent composition as claimed in claim l r further 
characterised in that the protease represents a mutation 
of a parent enzyme selected from subtilisin Bp*? 1 , 
aubtllisin amylosaccharoiytlcue , subtilisin 168, 
subtilisin mesinticopeptidase, subtilisin Carlsberg, 
10 subtilisin m t subtilisin 309, subtilisin 147, subtilisin 
tfcermitase, and proteinase X or agualysin. 

3: A detergent composition as claimed in any preceding 
claim, further characterised in that the protease is based 
IS on subtilisin 309 as the parent subtilisin, 

4 s A detergent composition as claimed in any preceding 
claim, farther characterised in that the protease is based 
on sobtilisin 147 as the parent subtilisin. 

20 

5: & detergent composition as claimed in any preceding 
claim, further characterised in that the protease contains 
one or more of the following mutations: 

23 (a) insertion of one or more aminoacid residues at any of 

positions 36,56,159,164-166; or 

<b) any of the mutations 6-tyr, 6?-glu, 67 -asp, 68™cys, 
^ 68-met, 71-glu, 2 68 -a la, 170-tyr, 175-ile, 219-met, 
0 275-glu, 19-gly+2l9^s, l53-ala+2l8-ser, 

6; &» enzywatic detergent composition, as claimed in 
claim 1, characterised in that the detergent composition 
3g is formulated to give a wash liquor pS of 9 or less when 
used at a rate corresponding to 0.4-0.8 g/1 surfactant. 
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7: Mi enzymatic detergent eapsojK^ition, as claimed in 
clais 1, characterised is that the detergent composition 
is formulated to give a wash liguor ionic strength of 0-03 
or less, e.g. 0.02 or loss, e.g. 0.01 or less, when used 
S at a rate corresponding to 6.4-0.8 g/1 surfactant, 

$: &n enzymatic detergent composition, as claimed in 
claim x, characterised in that the detergent composition 
is for»alated to give a wash liguor pH of 8.5 or more when 
10 used at a rate corresponding to 0.4-0.8 g/1 surfactant. 

9 s An enzymatic detergent composition^ as claimed in 
claim- X, characterised in that the detergent composition 
is formulated to give a wash liguor ionic strength of 0.01 
IS or more, e.g. 0.02 or s*ore, when used at a rate 
corresponding to 0.4-0.8 g/1 surfactant. 
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